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(64) HYDROPHOBIC FINE PARTICLES AND THEIR APPLICATION 

PTObSmTO BE SOLVED: To relatively easily and Inexpensively provide fine particles for a 
toner additive having high hydrophobic^ and negative chargeability and excellent in fluldrty 
and stability of the charged state against an environmental change. 
SOLUTION: Fine silica particles are coated with 1 -30 wt.% hydroxide or oxide of one or more 
among titanium, tin, zirconium and aluminum based on the amount of the particles in a water 
system to prepare a slurry and further coating with 3-50 wt.% alkoxysllane based on the solid 
content of the slurry, neutralization with an alkali, filtration, washing, drying and comminut.cn 
are carried out to produce the objective hydrophobic fine particles having high hydrophobic 
property and negative chargeability and useful as an additive for an electrophotography toner 
for forming a copied image with a copying machine, a laaer printer or the like. 
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* NOTICES * 
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damages caused by the use oe this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
preoisely. 

2.* * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

K of the Invention] This invention has highhydrephobichy and 

relates to the toner for electrophotography which has improved sharply a flirty, the 

stability over an environmental variation, and an image property a hydrophobic particle useful as an 

external additive of the toner for electrophotography for forming copy images, such as a copying 

machine and a laser beam printer, etc., and by containing this hydrophobic particle. 

pSription of the Prior Art] The silica powder of a particle is widely used as m external ^itive 
aiming at a fluid improvement or electrification control in the toner for ekctrophotegraphy foi ; formmg 
copying such as a copying machine and a laser beam printer. However, silica powder is the acid, 
and tended to adsorb moisture under that negative triboelectric charging is too strong and the effect of a 
surface water acid radical , and it had a fault, like the electrification change to an environmental variation 
is large. Although performing surface treatment, or adding an ammo-group content organic compound 
for a silica powder front face further using a hydrophobic agent like a silane coupling agent like JP.6- 
19583.B, and reducing negative triboelectric charging is performed in order to prevent this, 
hydroihobing pressing lstaperfect, or an affinity [ as opposed to water by containing , the > ammo 
group ] is Covered under strong effect, and it has come to attain enough the purpose of a fluid 
improvement and electrification nature control of a toner. .... a „j~„o 

rO0O31 Moreover, although the electrification change to an environmental variation is small good since 
adsorbent [ of moisture ] is very low compared with a silica when the powder which performed tiie same 
hydrophobing processing as the above to particles, such as titanium oxide and an alumina, is used as a 
toner external additive For example, the negative triboelectric charging as matter was very small 
c^pared^thtoe silica, and the capacity as a regulator for giving electrification was what inferior as 
indicated by JP,7=3601,B. 

fSLm(s) to be Solved by the Invention] This Invention solves the above-mentioned conventional 
trouble, and alms at offering the hydrophobic particle useful as a toner external additive Jfc? 
ScSopStogr^ which has hlgn hydrophobic^ and negative triboelectric chargbg^This invention 
aims at offering the toner for electrophotography which has improved sharply a fluidity, the 
electrification stability aver an environmental variation, and an image property by containing suoh a 
hydrophobic particle again. 

[Me2s for Solving the Problem] As a result of repeating research wholeheartedly that ^above- 
mentioned purpose should be attained, whenthis invention person etc. has the amount of fHctional 
SecSmcVtiSnd specific surface area to iron powder and this hydrophobic partic e uses him as a toner 
eSemal additive whenever [ hydrophobing / of specification / the hydrophobic parole generated by the 
speoiflo approach ], he completes a header and this invention for excelling m a fluidity and the 
electrification stability over an environmental variation. 

r00061 this invention person etc. used for the nucleus first the titanium oxide particle which was 
excellent in the electrification stability over an environmental variation compared with the silica, and 
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performed various examination including hydrophobing processing. Consequently, it was possible by 
raising examination or the amount of covering of the class of hydrophobing agent to have obtained 
hydrophobic high powder. However, as the above-mentioned Prior art also touched, problems, sucn as a 
fluid fall of the externally adding toner by the fall of specific surface area or a negative triboelectric 
charging fall by the hydrophobing agent, occurred. Then, the negative triboelectric charging high silica 
particle was used for the nucleus as & following means, and the hydrophobing processing by the 
drainage system aiming at uniform surface treatment was tried, however, high target hydrophobiclty 
r the coverage of the hydrophobing agent at the time of using a silica particle alone is very low, 
therefore 1 is acquired - not having - in addition - and it was what the high negative triboelectnc 
charging of silica original discovers since the covering condition of a hydrophobing agent xs uneven also 
about negative triboelectric charging, and it is hard to use as a toner external additive. As a result of 
continuing examination in order to solve this problem, it resulted In the follovang knowledge, 
m The silica particle was used as the nucleus in order to obtain good negative triboelectric cnarging. 

(2) What covered the metal hydroxide or the metallic oxide beforehand to the silica particle was made 
into **** for the improvement in coverage of the hydrophobing agent to a silica particle. 

(3) Covering of a metal hydroxide or a metallic oxide was performed by the drainage system, 
homogeneity and in order to make it good. In covering processing of a drainage system, the metallic 
compounds which can be treated as an acid or an alkali solution were used. 

(4) In order to give high hydrophobiclty, alkoxysilane was used as a hydrophobing agent covered to the 
aforementioned machine fece. , . 

That is, the coverage of the hydrophobing agent made to cover next was able to be raised by leaps and 
bounds by making a spedflc metal hydroxide or a specific oxide cover previously to a silica particle. 
Moreover, it was found out that become uniform also about a covering condition since coverage . 
improved, and adjustment also of negative triboelectric charging is further attained with the hydroxide 
or oxide on the front fece of a silica. This invention Is completed based on the above-mentioned 

raO^That is, the hydrophobic particle of this Invention is characterized by having covered the 
hydroxide or oxide more than a kind of titanium, tin, a zirconium, and aluminum to the silica particle, 
and covering alkoxysil^e with a drainage system to a machine face. 

[00081 Moreover, the hydrophobic particle of this invention is characterized by for 40 - 90% and 
specific surface area being [ for whenever / hydrophobing ] 40-3S0m2/g, and the amounts of frictional 
electrifications to iron powder being =50 - -500mieroC/g. . 
[0009] Moreover, the sum of the amount of covering of the hydroxide more than a kind of the utomum 
covered by said silica particle, tin, a zirconium, and aluminum or an oxide can be made into l - 30 /a ol 
the weiRht to said silica particle. „ «. m , . . 

$0101 Moreover, said alkoxysilane is expressed with general formula RnSiRta (R: a hydrocarbon 
group a glycidoxV radical, an mefeacrylic radical or a sulfhydryl group, an R':aftoxy group, fee integer 
of n=l -3fthe integer ofm=l-3, n+m=-4), and the amount of covermg can be made into 3 - 50 % of the 
weight to fee aforementioned machine face. 

[00U] Furthermore, the toner for electrophotography can be manufactured, using said hydrophobic 
particle as an external additive. 

• [EmSdiment of the Invention] the specifio surface area of a silica particle used as the nucleus of fee 
hydrophobic particle of this invention 50-400m2/g - it is 70=380m2/g preferably. Smce the particle 
Size which carries out behavior becomes large and it becomes impossible to play sufflci<^ wte inte 
fidd of fluid grant when it is used as a toner external additive, fee case of under S0m2/g is not desirable. 
Moreover, if 400m2/g is exceeded, since the particle size which carriea out behavior on < ateftwt 
feee becomes small too much, fee particle on the front face of a toner is gradually^ ^ * wth 
fee carrier by churning, or friction with a blade or a sleeve and a fluidity and electrification nature 

[O^rMVr^veUt'is desirable still more desirable that they are -50 - -500microC/g, and fee amounts 
[ as opposed to / whenever / hydrophobing / is / 40 - 90% and the specifio surface area of fee 
hydrophobic particle of this invention / 40-350m2/g, and / iron powder ] of fnctional electrifications are 
-50 - -400mieroC/g. However, the water solution containing the methanol of predetermined 
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concentration is prepared by unit 2.5% of the weight, and "whenever [ hydrophobics ]" carries out little 
addition of the powder to measure at the liquid, and judges it by sedimentation initiation by viewing. 
The display is the methanol concentration of sedimentation initiation. 
[0014] Whenever[ said hydrophobing ] is 60- 90% especially preferably 50 to 90% sull more 
Preferably. When externally adding is carried out to a toner less than 40% of case, the electrification 
change under [ originating in adsorption moisture ] highly humid is not greatly desirable, moreover -- m 
exceeding 90%, while it is necessary to make the addition or carbon number of a processing agent 
increase and condensation becomes strong by debt of a chain - the fell of specific surface area - 
happening - in addition »= and it is not desirable in order that the negative triboelectric charging of a 
silica particle used as a nucleus may decrease. . . . 

[0015] Moreover, it is important that the specific surface area after hydrophobing processing is also 40- 
350m2/g. That is, the case of under 40m2/g, since the particle size which carries out behavior becomes 
large and it becomes impossible to play sufficient role in fields, such as fluid grant, when it is used as a 
toner external additive, it is not desirable. Moreover, if 350m2/g is exceeded, since the particle size 
which carries out behavior on the toner front face which carried out externally adding becomes small too 
much, the particle on the front face of a toner is gradually burled by friction with the carries ; by jfeurning, 
or friction With a blade or a sleeve and a fluidity and electrification nature change, it is not desirable. 
[0016] Furthermore, It is important that negative triboelectrio charging is also high, For example, 
although the electrification change to a fluidity or an environmental variation etc. is small good when 
the powder which performed hydrophobing processing to particles, such as titanium oxide and an 
alumina, is used as a toner external additive Although adding the matter with still singer negative 
triboelectric oharging, such as a silica, is generally performed in order that the negative toboelectric 
charging as matter may compensate it, since it is very low compared with a silica, there is a bad 
influence that the electrification change to an environmental variation becomes large, by adding a silica. 
Moreover, as a recent trend, electrophotography copy images, such as a copying machmeaad a printer, 
have shifted to FURU&ARA from monochrome, and in order to satisfy the image property of the color 
tone repeatability and transparency which are demanded in this case, generally toner resin has sWfted to 
negative triboelectric charging polyester system resin. For this reason, it has become important that toe 
powder used as an external additive also has high negative triboelectric charging, and the hydrophobic 
particle of this invention whose' amount of fiictional electrifications to iron powder is »50-500micfoC/g 

[0017] Moreover, as for tho hydrophobic particle of this invention, it is desirable that the sum of the 
amount of covering of the hydroxide more than a kind of the titanium covered by said silica particle, tin, 
a zirconium, and aluminum or an oxide is 1 - 30 % of the weight to said silica particle, and it is still 
more desirable that it is 3 - 25 % of fee weight. Since the effectiveness which controls fee negative 
triboelectric charging of a silica particle not being acquired, and the coverage of a hydrophobing agent 
which processes succeedingly do not improve in less than 1% of the weight of a case, it is not desirable. 
Moreover, when exceeding 30 % of the weight, siaas condensation of silica particles occurs and specific 
surface area falls, h is not desirable. ■ 
[0018] Moreover, the aforementioned alkoxysilane is expressed with general formula RttgRm (R: a 
hydrocarbon group, a glyeidoxy radical, an methaerylie radical or a sulfhydryl group, an RMttoaqr 
group, the integer of n-1 -3, the integer of art*, &+m-4), and, as for the hydrophobic particle of this 
mvention, it is desirable that the amount of covering is 3 - 50 % of the weight to fee aforementioned 

raO^lAsaUcoxysilane, it is general formula RnSiR'mR. : Alkyl group, Hydrocarbon groups, such as 
alkenyl radicals, such as aryl groups, sueh as a phenyl group, and a vinyl group, nMiW 
cydoalkyl radical, or a cyclo alkenyl radical, Or glyeidoxy f adical, mefeacrylic radical, or sulftydryl 
grow n: Integer R' of 1 -3: Alkoxy group m : It is what is expressed with integer n+m=4 of 1-3. For 
ixample. vinyltrimetoxysilane, methyl trimetoxysilane, propyltrlmefeoxyslUne i-bu^ltnmethoxysilane. 
n-butyWimethoxysilane, n~hexyl trimethoxysilane, n-octyl trimethoxysilane,n-d^yltrimetosysilan& 5 
phenyltrlmethoxysilane, 3-glycidoxypropyltrimetoxysilane, etc. can be mentioned, and the thing of 1=10 
has the desirable carbon number of a hydrocarbon group R, although, as for 11 or more things, a carbon 
number becomes high whenever [ hydrophobing ], while chain length is too long, a chain is involved 
and condensation becomes strong - the fall of specific surface area - happening - in addition - and it 

... » ♦ — 1C\(YJ 
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is not desirable in order that the negative trlboelectrio charging of a silica particle used as a nucleus may 
decrease. Moreover, although the emulsion of silicone oil, such as poly dimethylsiloxane, and the 
coupling agent of a titanate system are also effective in order to raise whenever [ hydrophobing J, it is 
not desirable from the same reason. In addition, alkoxysilane can also use together and use two or more 
sorts 

[0020] The amount of covering of alkoxysilane is 3 - 50 % of the weight to the aforementioned machine 
face, and is 3 - 40 % of the weight preferably. To less than 3% of the weight of a case, since whenever 
[ hydrophobing ] becomes low, it is not desirable. Moreover, when exceeding 50 % of the weight, since 
specific surface areafclls and particle size becomes large, it is not desirable. 
[00211 The manufacture approach of the hydrophobic particle in this invention typically The silica 
particle which has the specific surface area of 50-400m2/g by the drainage Bystem Titanium, Said siUca 
particle is received in the hydroxide or oxide more than a kind of tin, a zirconium, and aluminum. After 
considering as the slurry covered one to 30% of the weight and covering alkoxysilane three to 50/o ot 
the weight to the solid content in said slurry succeedingly, alkali neutralises and it is characterized by 
performing filtration, washing, desiccation, and grinding. 

[0022] As long as the silica particle used as a nucleus has the specific surface area of 50-400m2/g, it 
may use the particle of the gap manufactured by the wet method or the gaseous-phase method. 
[0023] The slurry temperature at the time of covering the hydroxide or oxide more than a kind of 
titanium, tin, a zirconium, and aluminum with a drainage system performs said silica particle at 20=90 
degrees C. By making slurry temperature into said value, covering of the inorganic metal hydrate on the 
front face of a silica becomes good, and the coverage of the hydrophobing agent covered succeedingly 

improves. »u 
[0024] Moreover, if it is the matter which can be dealt with as an acid or an alkali solution as the 
titanium covered with a drainage system to a silica particle, tin, a zirconium, and a source of aluminum, 
what kind of thing may be used, for example, chlorination tin, stannous sulfate, etc. can use an 
aluminum sulfate, a sodium aluminate, etc. together for sulfuric-acid titanium, a titanium tetrachloride, 
etc. in the combination of independent or arbitration as a source of a zirconium as a tin source as a 
source of titanium as a source of aluminum, such as zirconium ostychloride, a sulfuric-acid zirconium 

and a zirconium nitrate,. , 
[0025] Furthermore, in case alkoxysilane is covered succeedingly, 2-6, smd after adjusting to pH 3-b 
preferably specified quantity addition of the alkoxysilane is carried out for pH of a slurry, 20=100 
degrees C of temperature of a slurry are preferably adjusted to 30-70 degrees C, and hydrolysis and a 
condensation reaction are performed. Alkoxysilane uses two or more sorts together, using the 
aforementioned thing independently. . t . , 

[0026] moreover, the purpose which promotes a condensation reaction after carrying out churning 
maintenance of said slurry - alkali - using - pH 4-9 - it neutralizes so that it may be preferably set to 
5-7 As alkali used for neutralization, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, 
aqueous ammonia, ammonia Eas, etc. can be used, for example. Thus, by processing, the hydrophobic 
partiole without re-condensation with which the hydrophobing agent was covered by homogeneity is 

[00^100-190 degrees C of drying temperature after filtration and rinsing are 110-170 degrees C 
preferably. Since whenever [ hydrophobing ] will worsen [ drying efficiency ] low if it is less than 100 
degrees C, it is not desirable. Moreover, if it exceeds 190 degrees C, since the fall of whenever 
[ discoloration and hydrophobing ] will take place by the pyrolysis of a hydrocarbon group, it is not 
clssiTflbaC 

r0028] As another gestalt of the manufacture approach of the hydrophobic particle in this invention, the 
silica particle which has the specific surface area of 50-400m2/g is made into the slurry when covered 
the hydroxide or oxide more than a kind of titanium, tin, a zirconium, and aluminum with the drainage 
system one to 30% of the weight to said silica particle, and filtration, washing and desiccation, and after 
[ if, ] calcinating further, said alkoxysilane can also be covered with dry type for this using a Henschel 
mixer etc. , 

[0029] Although the processing object which desiccation ended is soft since the hydrophobing agent is 
covered good, and you may use it as a toner external additive as it is, the dispersibility on the front face 
of a toner improves sharply by grinding with pulverizers, such as a hammer mill and a fluid energy mill, 

. n » onrn 
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foMm'Moreover, externally adding of the hydrophobic particle of this invention can be carried out, and 
the toner for electrophotography can also be manufactured. As a tone?, it can be used for any toners for 
electrophotography, such as magnetic one component, nonmagnetic 1 component, and two components, 
and a well-known thing can be used for arbitration about the constituent of a toner, 
[0031] That the addition to the toner of the hydrophobic particle of this invention should just be an 
amount which serves as a property for which the toner obtained asks, although especially a Umit is not 
carried out, considering as 0.1 - 4 % of the weight preferably can usually add to a toner by the desirable 
and well-known approach 0.05 to 5% of the weight. The improvement of the fluidity of a toner or 
electrification nature is not accepted in less than 0.05% of the weight of a case, and it is not desirable to 
it. Moreover, when exceeding 5 % of the weight, it is not desirable in order for the hydrophobic particle 
of this invention to secede from a toner front face, to become the cause of contamination of a photo 
conductor or a carrier since the particle which carries out behavior independently increases, and to have 
a bad influence on an image property. m , 

r0032] Moreover, in case a toner is manufactured, the hydrophobic particle of this invention is not 
restricted, but can combine two or more kinds of hydrophobic particles which belong to this invention if 
needed, or can also use together other additives, such as fixing assistants, such as lubricant, such as 
oxide particles, such as titanium oxide and an alumina, and Teflon (trademark), zinc stearate, 
polyvinylidene fluoride, or polyethylene, and polypropylene, with what is used independently. 
T00331 

[Example] Although an example and the example of a comparison are given to below and this invention 
is further explained to a detail, these are not described only for instantiation and the range of this 
invention Is not restricted by these. 

[Example 1] lOOg (specific-surface-area 130m2/[ of Aerosil #130 and a base silica ] j g, product made 
from Japanese Aerosil) of gaseous-phase method silica particles was distributed in the water of 2L, 
solution temperature was warmed at 70 degrees C, and as Ti02, sulfuric-acid 1 titanium solution 30mL 
and S-N sodium-hydroxide water solution of 100 g/L were dropped at coincidence so that pH might be 
set to 6.0 (it is also only hereafter called "inorganic processing"). After cooling solution temperature to 
40 degrees C after dropping termination m& adjusting pH to 4.0, n-hexyl tnmcthoxysilane 2Sg was 
added succeedingty. After 4-hour churning maintenance, 2-N sodium-hydroxide water solution was 
added, pH was adjusted to 6.5, and filtration and rinsing were performed after carrying out churning 
maintenance for further 2 hours. After drying at 130 degrees C, the cake rinsed [filtration and ] was 
pulverized with the pulverizer by the air-jet method, and obtained the hydrophobie particle made into the 
purpose. 

[Example 2] In the example I, the addition of a sulfime-aeid titanium solution was set to 1 0OmL(8), and 
also it processed similarly, and the hydrophobic particle made into the purpose was obtained. 

Sample 3] In the example 1, the addition of a Bulfuric-aeld titanium solution was set to 250mL(s), and 
also it processed similarly, and the hydrophobic particle made into the purpose was obtained. 

[Example 4] In the example 2, the gaseous-phase method silica particle was set to Aerosil #200 
(specific-surface-area 200m2/g of a base silica, product made from Japanese Aerosil), and also it 
processed similarly, and the hydrophobic particle made into the purpose was obtained. 

[Example 5] lOOg (specific-surface-area 380m2/[ of Aerosil #380 and a base silica ] g, product made 
from Japanese Aerosil) of gaseous-phase method silica particles was distributed in the water of 4L, 
solution temperature was warmed at 70 degrees C, and as Ti02, sulfurio-acid ttamum solution 200mL 
and 5-N sodium-hydroxide water solution of 100 g/L were dropped at coincidence sothat pH might be 
set to 6.0. After cooling solution temperature to 40 degrees C after dropping termination and adjusting 
pH to 4.0, n-hexyl trimethoxysilane 40g was added succeedingly. After 4-hour churning maintenance, 2- 
N sodium-hydroxide water solution was added, pH was adjusted to 6.5, and filtration and rinsing were 
performed after carrying out churning maintenance for further 2 hours. After drying at 130 degrees C, 
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the cake rinsed [ filtration and J was pulverized with the pulverizer by the air-jet method, and obtained 
the hydrophobic particle made into the purpose. 

[Sample 6) In the example 1, stannic chloride solution lOOmL of 100 g/L was drop pedes SnCfi I instead 
of the wlfuric-acld titanium solution, and also it processed like the example 1, and the hydrophobic 
particle made into the purpose was obtained. 

Sample 71 In the example I, zirconium oxychloride solution lOOmL of 100 g/L was dropped as Zr02 
instead of the sulfuric-acid titanium solution, and also it processed like the example 1, and the 
hydrophobic particle made into the purpose was obtained. 

[Example 8] In the example 4, set the addition of a smfuric-aoid titanium solution to 300mL(s), and n- 
h.^nXxysilane 2S B was set to n-butylttimethoxysilane 30g, and also it processed similarly, and 
the hydrophobic particle made into the purpose was obtained. 

[Example 9] In the example 4, set n-hexyl trimethoxysilane 25g to n=decyltrimetoxyjlane » 1 5g, and 
drying temperature was made into 120 degrees C and also it processed similarly, and the hydrophobic 
particle made into the purpose was obtained. 

[Simple 101 In the example 3, set n-hexyl trimethoxysilane 25g to n-deoyltrimetoxysilane 5g, and 
d^Somp^ature was made into 120 degrees C, and also it processed similarly, and the hydrophobic 
particle made into the purpose was obtained. 

rExtmole 1 11 100g (specific-surfece-area 50m2/g of Aerosil OX50 and a base silica, product made from 
j^S^^^eoiiH^ method silica particles was distributed to the water of 2L solution 
tenTerature was warmed at 70 degrees C, and as Sn02, stannic chlonde solution 30mL .and 5-N 
sodium-hydroxide water solution of 100 g/L were dropped at coincidence so that pH might be set to 6.0. 
After cooling solution temperature to 40 degrees C after dropping termination and adjusting pH to 4.0, 
n-hexyl trimethoxysilane lOg was added succeedingly. After 4-hour churning maintenance, 2-N sodium- 
hvdroxide water solution was added, pH was adjusted to 6.5, and filtration and rinsing were performed 
K^ut SSng maintTance for ftXr 2 hours. After drying at 1 30 degrees C. the cake 
rinsed [filteation and ] was pulverized with the pulverizer by the air-jet method, and obtained the 
hydrophobic particle made into the purpose. 

[Exlmple 121 lOOg (specific Wace-area200m2/[ of Aerosil #200 and a base silica J g, product made 
fromJapanci Aerosil) of gaseous-phase method silica particles was distributed in the water of 2L, 
Son temperature was wanned at 70 degrees C, and as aluminum 203, sodium-duminate solution 
50mL and 5-N sodium-hydroxide water solution of 100 g/L were dropped at coincidence so that pH 
mifi beset to 6.0. After cooling solution temperature to 40 degrees C after droppmg termination and 
adjusting oH to S.0, n-hexyl trimethoxysilane 20g was added succeedingly. After 4-hour chwmng 
ISSSSS. 2-N soctium-hydroxide water solution was added, pH was adjusted to 6.5, and filiation 
andrinsing were performed after carrying out churning maintenance for further 2 hours. After drying aft 
HO T&JL C^Z cake rinsed [ filtratioland ] was pulverized with the pulverizer by the air-jet method, 
and obtained the hydrophobic particle made into the purpose. 

[Tht^xample 1 of a comparison] In the example 1, a sulfuric-acid titanium solution and n-hexyl 
trimethoxysilane were not added, and also it processed similarly, and the particle was obtained. 

[^example 2 of a comparison] Ui the example 1, a sulfuric-acid titanium solution was not added, and 
also it processed similarly, and the hydrophobic particle was obtained. 

^example 3 of a comparison] In the example 2, n-hexyl trimethoxysilane was not added, and also it 

processed similarly, and the particle was obtained. 
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IThe example 4 of a comparison] The gaseous-phase method silica particle (R-972, product made from 
SaZe^lS of korganic processes nothing and dimetbyldi C hlotosil a ne processing was used as 

the comparison matter of the hydrophobic particle °* *« . wamn . s . 12 the examples 

rnn«m a* mentioned above, the measurement result of the sample of examples 1-12 ana tne examples 
[0050] As menuonea rdoyo,ui« urea* silica". d specimen a t the 

U4ofa comparison is shown in Table 1. In tni8ta&ie,K wines* <w c » u «' ► ^iLi,,,, « "oft*.* 
toe of acSon is already covering ending about dimethyldlchlorosilane, and the notation - of the 
eTamri S *of a extern shows that the specific surface area and its amount of covermg of * base 
SS^^SSCb. measured. [ the silica particle used . the nucleus of a hydrophobic particle ] In 
SoTmanv properties of Table 1 were measured in the following ways, 
roos SrSSSSf Twhenever / hydrophobing /] ] The water solution containing fce methanol of 

SlX^S^tUK Of tOMt] polyeacr teata, o«V>on black, an ofltot. hrMMtoe. and n 
Sfi^^utaKflv a blender, meMng kneading was anted out by to KRC lme«ier 

StaSSfi SSSSSKJSEi »"^ed. 1-0 acta «->■* adding 
flne.p«rticlc» 100 section, and So black toner with a mean particle duuneter of 8 mlcrometcra was 

™K?S£talk density ami of each toner w» meaaured according to [fluid evaluation apptoach] JIS 
ftwffl Sod. The reault was written together to Table 1. In addruon, a 

BficS^bm|«aluaton approach] hard polyethylene (capacity l ^^*$£L left 
SffiSKbottt an iron powder carrier CTBFV 200O00, Powdertech * S"lSe 

7^1 l^C^^-^S^^^ ao good thatto d«fc«nce 
of the amount of electrifications in the environment of LL and HH is small. 



[0057] 
[Table 1] 
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r00581 The following evaluation was mainly able to be obtained from the result of Table I. 
m Bs -the comparisonwtth the example 2 of a comparison which has not earned out Inorganic 
processing, in the examples 1 -12, coverage ha* been improved by inorganic processing so that clearly, 
and whenever [ hydrophobing / with any high fine particlos] was obtained. 

without a silica particle reducing greatly the high negative triboelectrio charging which it originally has, 

deltaO.1 g/mL, and the fluidity has improved certainly rather than the example of a comparison. 

S And each difference of the amount of electrifications of LL and HH was smaUer than the exanjple of 

a comparison, and the toner which was extremely excellent in electrification stability was obtained. 



1 «-Jatiuarv-2007 

PAGE 33/35 * RCVD AT 1/23/2007 1 :56:47 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-3/13 1 DNIS:2738300 * CSID:914 693 4236 * DURATION ftnm-ss): 1 3-14 



PKZO PATENT ' Fax =914-693-4236 Jan 23 200? 14:07 P. 34 

JP,2002~Q29730,A [DETAILED DESCRIPTION] ™ge ^« 



[Translation done.] 
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* NOTICES * 

JPO and XNPXI are not responsible for any 
damages oauead by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] a 
[Claim 1] The hydrophobic particle characterized by having covered the hydroxide or oxide more than a 
kind of titanium, tin, a zirconium, and aluminum to the silica particle, and covering alkoxysilane with a 
drainage system to a ******** machine face. 

[Claim 2] The hydrophobic particle according to claim 1 characterized by for whenever 

[ hydrophobing ] being 40 - 90%, and for specific surface area being 40-350m2/g, and the amounts of 

frictional electrifications to iron powder being -50 - -500mioroC/g. 

[Claim 3] The hydrophobic particle according to claim 1 or 2 to which, the sum of the amount of 
covering of the hydroxide more than a kind of the titanium covered by said silica particle, tin, a 
zirconium, and aluminum or an oxide is characterized by being 1 - 30 % of the weight to said silica 
particle. 

[Claim 4] The hydrophobic particle according to claim 1 to 3 to which said alkoxysilane is expressed 
with general formula RnSiR'm (R: a hydrocarbon group, a glycidoxy radical, an mcthacrylic radical or a 
sulfhydryl group, an R'ralkoxy group, the Integer of n=l-3, the integer of m-1-3, n+m=4), and the 
amount of covering is characterized by being 3 - 50 % of the weight to the aforementioned machine 

[Claim 5] The toner for electrophotography using the hydrophobic particle according to claim 1 to 4 as 
an external additive. 



[Translation done.] 
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